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Conducted  bij  Prof.  K.  L.  YOU  MAKS. 


Tiik  Popular  Science  Monthly  was  started  to  promote  the  diffusion  of  valuable  sci¬ 
entific  knowledge,  in  a  readable  and  attractive  form,  among  all  classes  of  the  community, 
and  has  thus  far  met  a  want  supplied  by  no  other  periodical  in  the  United  States. 

The  great  feature  of  the  magazine  is,  that  its  contents  are  not  what  science  was  ten 
or  more  years  since,  but  what  it  is  to-day,  fresh  from  the  study,  the  laboratory,  and  the 
experiment :  clothed  in  the  language  of  the  authors,  inventors,  and  scientists  themselves, 
which  comprise  the  leading  minds  of  England,  France,  Germany,  and  the  United  States. 
Among  popular  articles,  covering  the  whole  range  of  Natural  Science,  we  have  the 
latest  thoughts  and  words  of  Herbert  Spencer,  and  Professors  Huxley,  Tyndall,  and  It.  A. 
Proctor.  Since  the  start,  it  has  proved  a  gratifying  success  to  every  friend  of  scientific 
progress  and  universal  education;  and  those  who  believed  that  science  could  not  be 
made  any  thing  but  dry  study  are  disappointed. 

The  press  all  over  the  land  is  warmly  commending  it.  We  subjoin  a  few  encomiums 
from  those  recently  given  : 


“  That  there  is  a  place  for  Tiif.  Popular  Science 
Monthly,  no  one  can  doubt  who  has  watched  the 
steady  increase  of  interest  in  scientific  investigation 
manifested  in  this  country,  not  only  by  a  select 
class,  but  by  the  entire  community.'’ — New  York 
Times. 

“A  journal  which  promises  to  be  of  eminent 
value  to  the  cause  of  popular  education  in  this 
country.” — New  York  Tribune. 

“It  is,  beyond  comparison,  the  best  attempt  at 
journalism  of  the  kind  ever  made  in  this  country.” 
— Home  Journal. 

“The  initial  number  is  admirably  constituted.” 
—Evening  Mail. 

“  We  think  it  is  not  too  much  to  say  that  this  is 
the  best  first  number  of  any  magazine  ever  pub¬ 
lished  in  America.” — New  York  World. 

“  It  is  just  what  is  wanted  by  the  curious  and 
progressive  mind  of  this  country,  and  ought  to  be 
widely  circulated.” — New  York  Evening  Post. 

“  It  is  the  first  successful  attempt  in  this  country 
to  popularize  science  in  the  pages  of  a  monthly.” — 
E.  Y.  School  Journal. 

“Not  the  less  entertaining  because  it  is  instruc¬ 
tive.”—  Philadelphia  Age. 

“The  Monthly  has  more  than  fulfilled  all  the 
promises  which  the  publishers  made  in  the  pro¬ 
spectus  of  publication.” — Niagara  Falls  Gazette. 

“It  places  before  American  readers  what  the 
ablest  men  of  science  throughout  the  world  write 
about  their  meditations,  speculations,  and  discov¬ 
eries.”— Province  Journal. 


“This  is  a  highly-auspicious  beginning  of  a  use¬ 
ful  and  much-needed  enterprise  in  the  way  of  pub¬ 
lication,  for  which  the  public  owe  a  special  debt  of 
obligation  to  Messrs.  D.  Appleton  &  Co.” — Boston 
Gazette. 

“This  new  enterprise  appeals  to  all  who  are  in¬ 
terested  in  the  laudable  effort  of  diffusing  that  in¬ 
formation  which  is  best  calculated  to  expand  the 
mind  and  improve  the  conditions  and  enhance  the 
worth  of  life.  — Golden  Age. 

“Just  the  publication  needed  at  the  present 
day.” — Montreal  Gazette. 

“  This  new  magazine,  in  our  estimation,  has  more 
merit  than  the  whole  brood  which  have  preceded 
it.” — Oswego  Press. 

“  In  our  opinion,  the  right  idea  has  been  happily 
hit  in  the  plan  of  this  new  monthly.” — Buffalo 
Courier. 

“  This  is  one  of  the  very  best  periodicals  of  its 
kind  published  in  the  world.  Its  corps  of  contribu¬ 
tors  comprise  many  of  the  ablest  minds  known  to 
science  and  literature.  It  is  doing  a  great  and  noble 
work  in  popularizing  science,  promoting  the  growth 
of  reason,  and  leveling  the  battlements  of  old  su¬ 
perstitions  reared  in  the  childhood  of  our  race  be¬ 
fore  it  was  capable  of  reasoning.” —  The  American 
Medical  Journal.  8t.  Louis,  Mo. 

“This  magazine  is  worth  its  weight  in  gold,  for 
its  service  in  educating  the  people.” — The  American 
Journal  of  Education.  St.  Louis,  Mo. 

“This  monthly  enables  us  to  utilize  at  least  sev¬ 
eral  years  more  of  life  than  it  would  be  possible  were 
we  obliged  to  wait  its  publication  in  book-form  at 
the  hands  of  some  compiler.” — The  Writing  Teacher 
and  Business  Advertiser ,  New  York. 


The  Popular  Science  Monthly  is  published  in  a  large  octavo,  handsomely  printed 
on  clear  type,  and,  when  the  subjects  admit,  fully  illustrated.  Each  number  contains 
128  pages. 

Terms:  $5  per  Annum,  or  Fifty  Cents  per  Number. 

Postage  free  to  all  Subscribers  in  the  United  States,  from  January  1,  1875. 

A  new  volume  of  the  Popular  Science  begins  with  the  numbers  for  May  and  Novem¬ 
ber  each  year.  Subscriptions  may  commence  from  any  date.  Back  numbers  supplied. 

Now  Ready,  Volz.  I.,  II:,  III.,  IV.,  and  V.,  of  The  Popular  Science  Monthly , 
embracing  the  Numbers  from  I  to  30  (May,  1372,  to  October,  1874).  5  vols.,  8vo.  doth,  $3.50  per  voL 
Half  Morocco,  $6.50  per  vol. 

For  Sale,  Binding  Cases  for  Vols.  I..  II.,  III.,  IV.,  and  V.,  of  The  Popular 
Science  Monthly.  These  covers  are  prepared  expressly  for  binding  the  volumes  of  Tiie  Populab 
Science  Monthly  as  they  appear,  and  will  be  sent  to  Subscribers  on  receipt  of  price.  Any  binder  can 
attach  the  covers  at  a  trilling  expense.  Price,  50  cents  each. 
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THE  DOME-TROCAR;  ITS  APPLICATION  TO 
OVARIOTOMY,  ASPIRATION,  AND  TRANS¬ 
FUSION.1 


The  trocar,  formerly  little  valued,  and  seldom  used,  has 
recently  attained  a  high  rank  in  the  surgeon’s  armature,  and 
is  now,  even  in  its  yet  imperfect  form,  constantly  employed  in 
the  detection,  discrimination,  and  treatment  of  diseases  which 
without  its  aid  were  occult  or  obscure,  and  intractable. 

Many  of  these  diseases,  such  as  hydrothorax,  and  empy¬ 
ema,  hydropericardium,  hydatids  and  abscess  of  the  liver, 
tympanites,  strangulated  hernia,  retention  of  urine,  with  im¬ 
permeable  urethra,  hydrocephalus,  spina  bifida,  and  various 
hurtful  collections  of  fluids,  cystic  or  free,  are  situated  in,  or 
adjacent  to,  either  the  lungs,  or  heart,  or  brain,  or  spinal  cord, 
or  abdominal  viscera,  or  pelvic  organs,  or  the  great  joints ;  and, 
when  we  consider  how  these  sensitive  and  vital  structures  de¬ 
mand  careful  protection  against  all  mechanical  injury,  beyond 
what  is  essential  to  the  discovery  and  extirpation  of  their  ail¬ 
ments,  it  will  be  evident  that  the  instrument  used  in  or  upon 
such  parts,  whether  for  exploration  or  treatment,  should  be — 

1.  Easy  of  insertion ,  so  that  it  may  not  bruise,  lacerate, 
or  stretch  the  walls  of  the  cavity  to  be  entered,  nor  disturb 
the  connections  or  relationships  of  neighboring  parts. 

1  Read  before  the  Medical  Society  of  the  Comity  of  New  York,  Febru¬ 
ary  9,  1875. 
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2.  Harmless  when  inserted ,  so  that  it  shall  not  injuriously 
abrade,  nor  scratch,  nor  puncture  the  interior  of  the  cavity  or 
adjacent  structures. 

3.  Competent  to  give  the  freest  exit ,  consistent  with  its  size, 
to  the  fluids  which  are  to  be  discharged. 

4.  Apt  to  lea/ve ,  upon  withdrawal,  such  a  wound  as  will 
most  readily  heal. 

The  old  trocar,  with  its  canula  fitting  more  or  less  loosely 
behind  the  triangular  head,  is  a  clumsy  and  dangerous  instru¬ 
ment. 

The  aperture  made  by  the  point  of  the  instrument  is  for¬ 
cibly  dilated  by  the  bulging  occiput  of  the  trocar’s  head. 
Then  the  split  end  of  the  canula  does  not  pass  in  smoothly, 
but  as  it  is  expanded,  in  being  pushed  forward  over  the  head 
of  the  stylet,  is  liable  to  get  entangled  in  the  tissues  at  the 
edges  of  the  triangular  aperture,  and  so  fail  to  enter  perfectly, 
or,  if  forced  in,  past  the  obstruction,  the  orifice  is  still  further 
stretched  and  the  edges  irritated,  or  perhaps  lacerated ;  and, 
upon  the  withdrawal  of  the  instrument,  there  is  left  a  jagged, 
punctured  wound,  indisposed  to  heal  by  the  first  intention. 

In  1850  Sir  James  Simpson  had  the  head  of  the  stylet 
reduced  to  the  same  size  as  the  shaft,  so  that  it  should  stretch 
the  orifice  less,  and,  as  the  canula  could  then  be  advanced  with¬ 
out  spreading,  he  omitted  the  split  in  the  end,  and  Sir  James 
at  the  same  time  announced  his  employment  of  a  long,  slender 
trocar,  with  an  exhausting  syringe  attached,  as  a  means  of  di¬ 
agnosis  in  various  internal  enlargements,  especially  in  pelvic 
tumors,  and  so  initiated  the  idea  which  Dieulafoy  subsequent¬ 
ly  elaborated  into  his  admirable  aspirator. 

The  idea  of  making  the  canula  itself  pointed,  so  as  to  pene¬ 
trate  independently  of  the  stylet,  was  first  suggested  in  1853 
by  Fergusson,  of  London,  who  contrived  a  pen-like,  tubular 
needle,  for  injection  of  perchloride  of  iron  in  the  treatment  of 
nsevi  and  aneurisms. 

In  1858  Dr.  Alexander  Wood,  of  Edinburgh,  adapted  this 
instrument  to  the  subcutaneous  injection  of  morphia,  and  a 
modification  of  the  same  instrument  is  now  in  universal  use. 

Spencer  Wells  shortly  afterward  enlarged  this  little  tubu¬ 
lar  trocar  for  ovarian  tapping,  and  made  the  edges  of  the 
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pointed  end  sharp  and  cutting  for  one-half  the  circumference 
of  the  tube,  whereby  a  semilunar  cut  is  made  (if  sharpened 
all  round  it  would  cut  out  a  circular  piece  and  leave  a  round 
hole),  and  he  added  a  sliding  outer  canula,  which,  upon  punc¬ 
ture  being  effected  by  the  cutting  point  of  the  inner  tube,  is 
pushed  forward  as  a  guard  against  further  action  of  that  point. 

This  instrument,  superior  in  many  respects  to  the  old  tro¬ 
car  and  canula,  especially  in  respect  of  the  wound  made  by  it, 
being  incised  rather  than  punctured,  has  still  in  common  with 
it  this  grave  fault,  that  the  protecting  tube  is  on  the  outside , 
and  if  made  thin,  so  as  to  pass  more  easily  into  the  aperture 
made  by  the  point  of  the  inner  tube,  the  open  end  becomes  a 
cutting  edge,  dangerous  to  the  interior  of  the  cavity,  and  to 
the  contained  or  adjacent  viscera,  as  the  bladder,  when  the 
contents  are  discharged  by  puncture,  or  the  heart  in  tapping 
of  the  pericardium,  or  the  lung  in  paracentesis  thoracis,  or 
the  intestine  in  tapping  for  ascites.  (The  outer  tube  is  some¬ 
times  obtusely  pointed  so  that  it  may  enter  more  easily,  but 
this  makes  it  more  dangerous  to  the  interior.) 

But,  if  the  terminal  edge  of  the  outer  tube  be  blunted  or 
made  thicker,  so  as  to  better  protect  the  interior,  then  it  ne¬ 
cessarily  presents  a  resisting  margin  or  shoulder  outside  and 
behind  the  point  of  the  inner  tube,  liable  to  catch  and  carry 
before  it  the  sac,  or  the  immediate  investment  of  the  cavity, 
and  so  fail  to  properly  enter. 

Now,  this  accident  may  occasion  considerable  inconven¬ 
ience,  or  even  be  productive  of  great  harm,  in  cases  of  merely 
simple  tapping,  as,  for  instance,  in  hydrocele,  where,  if  the  tu¬ 
nica  vaginalis  is  not  very  tense,  it  is  oftentimes  extremely  dif¬ 
ficult  to  get  the  outer  canula  pushed  in  over  the  puncturing 
end;  and,  in  emphysema  with  a  thick  and  tough  .pleura,  so 
much  force  is  sometimes  required  to  urge  the  entrance  of  the 
outer  tube  as  to  really  endanger  a  separation  of  the  membrane 
from  the  ribs.  And  in  tapping  for  the  temporary  relief  of 
ovarian  dropsy,  if  the  outer  tube  do  not  follow  the  trocar  quite 
into  the  cyst,  or  if,  in  entering,  it  catch  and  tear  or  split  up  a 
fragile  cyst,  more  or  less  of  the  cystic  fluid  will  escape  into 
the  abdominal  cavity  and  is  one  cause  of  the  fatality  which 
sometimes  follows  this  simple  operation. 
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But  should  injection  be  attempted  with  an  imperfect  in¬ 
troduction  of  the  protecting  tube,  whether  that  tube  be  the 
canula  of  the  old  trocar,  or  the  outer  tube  of  Wells’s  trocar, 
the  result  may  he  most  disastrous. 

I  have  seen  intense  peritonitis  occasioned  by  tincture  of 
iodine  thrown  upon  the  peritonaeum  in  such  an  attempt  to  in¬ 
ject  an  ovarian  cyst. 

And  Syme,  in  his  “Principles  of  Surgery,”  noticing  a  like 
faulty  injection  for  cure  of  hydrocele,  remarks :  “  If  the  liquid 
is  allowed  to  remain  in  the  cellular  substance,  it  gives  rise  to 
violent  inflammation,  and  soon  terminates  in  sloughing  of  the 
scrotum.” 

I  encountered  on  many  occasions  difficulties  similar  to  the 
above,  and  in  common  with  others  tried  to  obviate  the  uncer¬ 
tainty  of  entrance  of  the  outer  canula  by  cutting  down  to  the 
peritonaeum,  or  pleura,  or  tunica  vaginalis,  or  whatever  might 
be  the  immediate  investment  of  the  fluid  to  be  evacuated  or 
the  cavity  to  be  entered,  until  it  occurred  to  me  to  reverse  the 
relation  of  the  tubes  to  each  other,  and  while  in  Edinburgh, 
in  1871,  I  had  an  instrument  made  by  Gardner  upon  the  fol¬ 
lowing  plan  :  The  outer  tube,  smooth  and  of  uniform  size,  has 
the  distal  end  pointed  and  cutting,  like  a  lancet,  so  that  it 
penetrates  easily  and  to  any  depth,  without  the  necessity  for 
previous  incisions  of  superimposed  tissues,  and  the  protecting 
tube  being  inside  may  then  be  advanced  into  the  interior  ot 
the  cavity,  with  absolute  certainty  of  entrance,  and  without 
the  possibility  of  even  touching  the  margin  of  the  aperture,  or 
any  of  the  tissues  through  which  the  outer  tube  has  passed. 
The  cutting  edges  of  the  pnncturing-tube  should  rise  from  the 
point,  not  suddenly,  nor  in  a  curvilinear  form,  but  gradually, 
and  in  a  perfectly  straight  line,  making  an  angle  of  less  than 
45°  with  the  pointed  side  of  the  tube,  so  that  it  shall  enter  by 
a  clean  incision,  and  without  stretching  the  aperture. 

Instruments  similar  to  the  above  were  made  for  me  by 
Krohne  &  Sesemann,  in  May  of  that  same  year,  and  were 
exhibited  at  the  next  meeting  of  the  British  Medical  Associa¬ 
tion  in  London,  August,  1873.  The  largest  size  is  noticed  in 
Spencer  Wells’s  recent  work  on  “  Diseases  of  the  Ovaries,”  p. 
336.  But  the  smaller-sized  instruments  seem  to  have  been 
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overlooked,  for  Mr.  Alfred  Goodrich,  in  a  letter  to  the  British 
Medical  Journal ,  August  8, 1874,  says :  “  In  emptying  a  cavi¬ 
ty  with  the  aspirator,  the  operator  is  often  alarmed  by  finding 
the  instrument  filled  with  blood,  arising  from  the  walls  of  the 
collapsing  cavity  being  forcibly  sucked  against  the  sharp  point 
of  the  needle ;  ”  and  he  proposes,  as  if  it  were  his  own  idea,  that 
the  trocar  consist  of  two  tubes,  the  outer  one  pointed,  the  in¬ 
ner  one  not  so. 

But  in  the  Journal  for  August  22d,  Mr.  George  Brown,  of 
the  Northeastern  Hospital  for  Children,  referring  to  Mr.  Good¬ 
rich’s  suggestion  of  a  trocar  guarded  by  an  inner  tube,  re¬ 
marks  :  “  The  idea  is  not  original ;  we  have  had  one  in  con¬ 
stant  use  for  more  than  twelve  months,  which  was  supplied 
by  Messrs.  Krohne  &  Sesemann,”  who  were  the  makers  of  my 
instrument  in  1871,  and  which  in  the  catalogue  of  the  museum 
at  the  forty-first  annual  meeting  of  the  British  Medical  As¬ 
sociation  is  designated  “  Wells’s  Trocar,  improved  by  Fitch.” 

Yet  this  instrument  is  not  perfect,  for,  although  the  certain 
entrance  of  the  protecting  tube  is  securely  provided  for, 
against  possibility  of  failure,  yet  the  open  end  of  this  same 
tube  may  itself  be  a  source  of  danger,  especially  in  the  aspi¬ 
rator  trocar,  when  it  must  be  made  very  thin  to  avoid  bulk. 

In  the  August  number  of  the  Journal  just  quoted,  a  corre¬ 
spondence  appears  in  reference  to  a  successful  paracentesis  for 
hydrops  pericardii,  where  Mr.  Singleton  Smith,  upon  whose 
patient  the  operation  wras  performed,  admits  the  risk  which 
accrues  from  not  only  the  point  of  a  trocar  allowed  to  remain 
within  the  cavity  of  the  pericardium  as  the  fluid  drains  off, 
but  also  from  the  sharp  edge  of  the  canula  rubbing  against  the 
pericardium,  or  coming  into  contact  with  the  beating  heart. 

And  about  the  same  date,  the  Lancet ,  under  the  head  of 
“Medical  Facts,”  observes  that  in  “tapping  of  the  chest  when 
the  fluid  has  been  evacuated  by  the  exhausting  apparatus,  the 
lung  in  expanding  may  strike  against  the  sharp  and  hard  can¬ 
ula.  To  prevent  this,  M.  Behier,  of  Paris,  uses  a  canula  of 
soft  metal  to  be  introduced  into  the  ordinary  tube,  which, 
when  the  pleura  is  emptied,  bends  down  against  the  parietes 
of  the  chest,  and  the  lung  does  not  suffer.” 

Now,  a  tube  of  soft  metal  cannot  be  safely  drawn  very 
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thin,  and,  were  it  made  large  enough  for  the  bore  to  be  perme¬ 
able  to  fluids,  it  would  be  too  bulky  to  enter  a  small  cannla. 

Again,  were  it  used  with  a  tubular  trocar,  it  would,  upon 
bending  down,  leave  the  point  of  the  trocar  exposed.  Or,  if 
used  in  conjunction  with  the  old  trocar  and  canula,  the  stylet 
would  have  to  be  removed  before  the  soft  tube  could  be  in¬ 
serted,  and  then  it  would  interfere  with  the  adjustment  of  the 
aspirator,  unless  pushed  in  beyond  the  attachment  of  the  as¬ 
pirator,  when,  if  it  became  bent  down  against  the  parietesof 
the  chest,  it  would  be  in  danger  of  slipping  into  the  cavity 
upon  the  withdrawal  of  the  canula.  But  an  insuperable  ob¬ 
jection  to  this  contrivance  is,  that  the  impingement  of  the  lung 
against  the  soft-metal  tube  upon  any  sudden  movement  of  the 
patient,  or  from  the  coughing  which  generally  occurs  during 
the  evacuation  of  the  chest,  and  the  consequent  expansion  of 
the  lung,  would  bend  down  the  tube  prematurely,  and  stop 
the  flow  of  the  fluid. 

I  have  now  to  announce  a  most  important  modification  of 
the  double  tubular  trocar,  which  covers  the  danger  of  the  open 
canula,  and  by  which  the  instrument,  while  performing  its  or¬ 
dinary  functions  safely  and  efficiently,  shall  be  a  trustworthy 
exploring  probe  or  sound ;  and  by  which  I  believe  many  lives 
will  be  saved. 

I  have  had  the  distal  orifice  of  the  inner  canula  closed  over 
by  a  rounded  or  dome-shaped  roof,  so  that,  when  it  is  projected 
beyond  the  cutting-point  of  the  outer  canula,  the  two  tubes 
fit  closely  together,  and  the  end  of  the  combined  instrument 
feels  perfectly  smooth  like  the  end  of  a  sound  or  catheter,  and 
may  be  freely  moved  within  the  cavity  penetrated,  as  the  ova¬ 
rian  cyst,  the  abdomen,  the  thorax,  the  bladder,  or  even  the 
pericardium,  without  danger  of  wounding  any  viscus  or  organ, 
puncturing  any  vessel,  or  even  scratching  or  abrading  the  lin¬ 
ing  of  the  cavity,  or  of  any  parts  contained  therein.  The  base 
of  this  dome  being  of  the  same  external  circumference  as  the 
inner  tube,  and  fitting  the  outer  tube  accurately,  when  the 
point  of  the  instrument  enters  a  cavity  there  can  be  no  escape 
of  fluid,  till  the  dome  is  advanced,  occluding  the  cutting-point 
of  the  outer  tube ;  then  there  is  disclosed  a  fenestra  or  oval 
aperture  on  the  under  side  of  the  inner  tube,  cut  out  of  the 
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lower  wall  and  one-third  of  each  side-wall,  of  the  full  size  of 
the  bore  of  the  tube,  and  by  which  the  fluid  may  be  freely 
evacuated.  The  segment  in  the  tube  forming  the  distal  end 
of  the  fenestra  is  sloped  off  toward  the  dome,  so  that  a  flake 
of  plasma  or  accidental  piece  of  tissue  resting  upon  it  will 
easily  slip  off  upon  the  instrument  being  moved.  But  the  lip 
at  the  proximal  boundary  of  the  segment  projects,  in  a  curve, 
over  nearly  a  third  of  the  fenestra,  so  that  the  fenestra  may 
not  be  obstructed  by  any  substance  in  the  cavity. 

The  trocar  thus  constructed  is  harmless  to  the  parts  requir¬ 
ing  protection,  and  the  fenestra,  so  guarded  and  being  more¬ 
over  on  the  under  side,  cannot  be  stopped  by  the  wall  of  the 
cavity  coming  into  contact  with  it,  as  often  happens  to  the 
open  end  of  the  old  canula,  nor  by  the  falling  upon  it  of  the 
viscera  or  any  layer  of  false  membrane ;  and,  if  there  be  an  ag¬ 
gregation  of  cysts  or  a  multilocular  sac,  the  instrument  may 
be  employed  as  a  probe  or  sound,  or  a  long  artificial  finger, 
with  which  to  feel  for  a  proper  place,  where  it  may  be  held 
till  the  cutting-point  is  advanced  to  make  an  aperture  for  its 
introduction. 

Thus,  in  ovariotomy  it  will  be  found  extremely  convenient, 
the  left  hand  supporting  the  tumor  and  the  right  holding  the 
instrument,  which  can  be  instantly  changed,  by  an  easy  move¬ 
ment  of  the  same  hand,  from  a  trocar  to  a  sound  and  vice  versa, 
to  define  and  puncture  cyst  after  cyst,  until  the  bulk  of  the 
whole  is  sufficiently  reduced  to  admit  of  withdrawal  through 
the  abdominal  incision,  and  with  only  one  outer  aperture  in 
the  sac  first  punctured,  and  this  always  occupied  by  the  in¬ 
strument  ;  and  the  dome-trocar  may  be  here  used,  where  the 
end  of  the  open  tube  could  not  be  safely,  to  stir  up  and  liquefy 
loculose  contents,  and  to  break  down  such  obstructions  to  the 
flow  as  imperfect  septa  and  membranous  intersections,  while 
it  still  plugs  the  original  aperture,  preventing  the  escape  of 
cystic  fluid  into  the  cavity  of  the  abdomen,  and  may  often¬ 
times  obviate  the  necessity  of  enlarging  the  aperture  in  the 
cyst  for  the  introduction  of  the  hand. 

And,  in  operating  against  hydatids,  as,  for  example,  of  the 
liver,  the  dome-trocar  of  small  size  may  be  used  to  dissever 
and  disintegrate  the  hydatids,  whilfe  the  aspirator  is  extracting 
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them  through  the  same  instrument.  Or  it  may  be  employed 
to  search  for  and  drain  off  the  last  drops  off  urine  during  aspi- 
rato-puncture  of  the  bladder,  which  we  dare  not  do  with  the 
end  of  the  open  canula. 

In  the  ovarian  trocar,  and  in  the  trocar  for  paracentesis  ab¬ 
dominis,  the  inner  tube  is  advanced  or  retracted,  and  fixed  in 
either  position,  by  means  of  a  thumb-rest.  A  curved  metallic 
tube,  fitting  upon  the  proximal  end  of  the  outer  canula,  serves 
as  a  handle,  and  directs  the  current  downward,  and  one  end 
of  an  India-rubber  tube  three  feet  long  may  be  drawn  over  the 
lower  orifice  of  this  curved  hollow  handle  to  conduct  the 
liquid  into  a  receiving-vessel.  The  middle  of  this  tube  is  ex¬ 
panded  into  a  bulb  by  which  the  flow  through  the  tube  may 
be  promoted  or  hastened,  and  the  cavity  more  rapidly  and 
perfectly  exhausted,  or  washed  out  or  injected.  The  handle 
is  fastened  by  a  screw  on  the  right  side,  and  can  be  removed, 
and  the  tubes  separated  for  cleansing.  For  the  original  idea 
of  the  thumb-rest  and  the  handle,  I  am  happy  to  thank  Dr. 
Thomas  Keith. 

The  wooden  ring  with  Wells’s  grapples  may  be  slipped 
upon  the  instrument.  Or  light,  long  clamp  forceps  may  be 
used,  with  numerous  teeth  in  the  broad  distal  ends,  by  which 
the  sac  may  be  easily  seized  immediately  upon  or  even  before 
puncturing,  and,  being  held  in  the  hand  with  the  trocar,  ac¬ 
commodate  themselves  readily  to  the  varying  distances  to 
which  the  trocar  enters ;  or  they  may  be  attached  to  the  in¬ 
strument  by  a  sliding  ring,  narrower  than  Wells’s,  or  by  a 
shifting  ratchet. 

The  smaller  sizes  have  no  handles,  for,  owing  to  their  fine¬ 
ness,  they  will  enter  with  very  little  force,  and  it  is  generally 
desirable  to  attach  the  aspirator  either  before  or  immediately 
after  puncturing. 

The  attachment  is  instantly  effected  by  pushing  the  coni¬ 
cal  end  of  the  aspirator-nozzle  into  the  proximal  end  of  the 
inner  tube,  and  fixing  it  by  one  turn  of  a  ring-nut,  like  a  hose 
coupling,  which  makes  the  joint  perfectly  air-tight,  and  with¬ 
out  moving  either  the  trocar  or  the  aspirator. 

When  an  India-rubber  tube  is  used  between  the  nozzle  and 
the  aspirator,  a  bit  of  glass-tubing,  with  a  flange  on  each  end, 
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is  fitted  into  it  near  its  attachment  to  the  nozzle,  and  similarly 
into  the  India-rubber  tube  of  each  of  the  larger-sized  trocars, 
so  that  the  current  may  be  observed,  or  its  absence  noticed. 

A  hole  or  window  may  be  made  in  the  middle  of  the  outer 
canula,  with  a  similar  hole  in  the  inner  tube,  so  situated  that, 
if  the  inner  tube  be  advanced,  say,  half  an  inch  for  the  smaller 
and  an  inch  for  the  large  sizes,  beyond  its  ordinary  full  projec¬ 
tion,  then  the  two  openings  shall  correspond,  and  a  silver 
probe  or  whalebone  stylet  may  be  introduced  from  these  cor¬ 
responding  apertures  to  or  through  either  end  of  the  trocar 
without  removing  it  from  the  cavity,  and  without  detaching 
the  connection  with  the  syringe  or  aspirator. 

To  favor  this  clearing  of  the  distal  portion  of  the  trocar, 
the  dome  is  made  solid,  with  the  base  slanting  in  such  way  as 
to  throw  out  of  the  fenestra  any  probe,  or  wire,  or  stylet,  in¬ 
serted  from  below,  and,  with  it,  any  obstruction  of  this  orifice. 

There  is  a  very  important  operation  which  I  think  may  be 
performed  by  the  aid  of  the  dome-trocar  with  great  ease  and 
safety.  I  refer  to  transfusion.  A  trocar  of  suitable  size 
having  been  attached  to  each  end  of  an  India-rubber  tube  a 
foot  long,  with  the  middle  expanded  into  a  bulb,  one  of  the 
trocars  is  inserted  into  the  vein  which  is  to  furnish  the  blood, 
and,  when  the  apparatus  is  filled,  the  other  trocar  is  intro¬ 
duced  into  the  receiving-vein,  and  the  operation  is  completed. 

The  receiving-vein  should  be  exposed  by  a  short  incision, 
but  the  supplying-vein  will  generally  be  sufficiently  promi¬ 
nent  to  be  entered  without  previous  dissection. 

In  the  ordinary  mode,  after  cutting  down  to  the  vein,  an  in¬ 
cision  or  puncture  is  made  into  it,  preparatory  to  the  introduc¬ 
tion  of  the  tube.  Now,  it  is  difficult  to  get  the  end  of  the  tube 
commonly  used  into  the  puncture,  if  only  of  the  exact  size  to 
admit  it ;  and,  if  the  puncture  be  larger,  a  ligature  upon  the 
vein  around  the  tube  is  afterward  almost  indispensable,  to  pre¬ 
vent  leakage  and  waste  on  one  hand,  and  admission  of  air  on  the 
other.  But,  with  the  dome-trocar,  no  previous  opening  of  the 
vein  is  required,  the  puncture  being  made  with  the  lancet-like 
point  of  the  instrument  itself.  The  tubes  pass  in  instantly  and 
with  absolute  certainty,  and  so  accurately  fill  the  incised  punc- 
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ture  that  there  can  neither  be  escape  of  blood  from  the  vein, 
nor  entrance  of  air  into  the  vein  from  the  outside  of  the  tnbe ; 
and,  as,  after  the  apparatus  is  filled,  the  tubes  are  closed  by 
the  domes  up  to  their  very  ends,  neither  can  there  be  any  en¬ 
trance  of  air  through  the  tubes.  As  soon  as  the  lancet-end  of 
the  outer  tube  is  inserted,  the  dome  is  projected  from  the 
interior,  and  the  tubes,  thus  guarded,  may  be  safely  pushed  as 
far  as  required,  downward  into  the  furnishing-vein,  and  up¬ 
ward  into  the  receiving-vein,  and  no  ligature  will  be  needed. 
Thus  time,  so  valuable  in  this  operation,  is  saved,  disturbance 
of  the  vein  is  avoided,  and  injury  to  the  interior  of  the  vein 
need  not  be  feared.  The  anastomosis  between  the  veins  being 
thus  established,  the  flow  from  the  supplying  to  the  receiving 
vein  will  probably  go  on  spontaneously,  or  may  be  favored  by 
gentle  manipulation  of  the  elastic  bulb.  The  tubes  are  closed 
and  opened,  at  their  distal  ends,  by  retraction  and  projection 
of  the  domes ;  no  other  valve  or  stop-cock  is  needed  in  the 
apparatus. 

If  the  mediate  method  is  preferred,  a  common  glass  or 
metal  cylinder-syringe,  with  the  piston  removed,  and  the  noz¬ 
zle  inserted  into  a  flexible  tube,  armed  with  the  trocar  closed, 
will  be  a  suitable  reservoir,  into  which  the  blood  may  be 
caught  as  in  ordinary  venesection  ;  or  the  blood  may  be  de- 
flbrinated  by  whipping,  and  strained  into  the  syringe;  then 
inserting  the  trocar,  we  need  not  replace  the  piston,  for 
sufficient  and  more  steady  propulsion  may  be  obtained  by 
merely  raising  the  syringe.  It  wmuld  be  wrong  to  force  into 
the  vein  any  clot  which  might  obstruct  the  instrument.  Mr. 
Wagstaffe  uses  a  nozzle,  with  the  hole  half  an  inch  from  the 
extreme  point,  which  he  introduces  through  a  puncture,  and 
ties  into  the  vein  ;  this  nozzle  may  be  withdrawn  sufficiently 
to  expose  the  hole  for  the  removal  of  obstructions,  while  the 
closed  end  still  remains  within  the  vein  ;  and  the  expedient 
might  be  applied  to  this  instrument  by  merely  placing  the 
fenestra  farther  from  the  distal  end.  But  so  little  time  is 
required  for  the  operation  with  the  dome-trocar  that  a  clot, 
which  is  the  only  obstruction  to  be  anticipated,  need  never 
occur.  Should  the  plan,  however,  be  adopted,  the  end  of  the 
canula  beyond  the  fenestra  should  be  solid,  to  prevent  clot¬ 
ting  from  lodgment  of  blood  there ;  and  the  trocar,  so  modi- 
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tied,  should  be  reserved  for  this  one  operation,  as  the  long 
projection  of  the  end  beyond  the  fenestra  would  be  a  disad¬ 
vantage  in  all  other  cases  for  which  the  instrument  is  required. 

The  hole  in  one  side  of  the  nozzle,  as  used  by  Mr.  Wag- 
statfe,  would  be  in  danger  of  occlusion  from  the  contiguous 
wall  of  the  vein  ;  in  the  dome-trocar  this  is  provided  against 
by  having  the  proximal  end  of  the  fenestra  protected  by  a 
curved  projection  of  the  tube-wall,  open  at  the  sides,  as  previ¬ 
ously  described. 

I  believe  the  dome  mounted  upon  a  long  steel  spring,  in¬ 
stead  of  an  inner  tube,  may  be  used  within  a  catheter-shaped 
puncturing  canula  for  tunneling  the  insurmountably  enlarged 
prostate,  and  perhaps  applied  to  internal  urethrotomy  and 
laryngotomy. 

The  instruments  may  be  of  any  size.  Of  those  which  I  have 
had  made,  the  largest  is  the  ovarian  trocar ,  which  has  a  total 
length  of  twelve  inches,  the  handle  being  four  inches,  and  the 
inner  canula,  besides  the  portion  within  the  handle,  eight 
inches,  with  an  internal  diameter  of  half  an  inch.  Dr.  Wash¬ 
ington  L.  Atlee  used  this  in  his  last  ovariotomy,  and  expresses 
unqualified  approval  of  it. 

That  for  paracentesis  abdominis  is  exactly  half  the  size  of 
the  ovarian  trocar. 

These  larger  sizes  are  of  German  silver,  with  the  cutting 
portion  of  steel.  The  smallest  sizes  correspond  in  calibre 
with  Dieulafoy’s  aspirator-needles,  but  are  longer,  being  five 
and  one-half  to  eight  inches  in  length,  for  exploratory  sound¬ 
ing,  for  emptying  deep  cavities,  and  for  other  purposes  previ¬ 
ously  named.  They  are  aspirator-needles ,  the  contact  of  which 
will  not  harm,  more  than  a  smooth  probe,  the  brain,  the  spinal 
cord,  the  lungs,  the  heart,  the  intestines,  the  bladder,  the 
joints.  These  aspirator  sizes  have  both  canulas  made  of  very 
thin  steel.  I  owe  much  to  the  enthusiasm  and  dexterity  of 
the  Messrs.  Tiemann,  who  have  accurately  and  beautifully 
made  all  these  instruments. 

Perhaps  I  overrate  the  value  of  the  dome-trocar ,  but  I  do 
hope  the  instrument  is  nearly  what  I  assumed  the  perfect 
trocar  should  be:  easy  of  insertion  •  harmless  when  inserted  ‘ 
competent  for  the  free-  passage  of  fluids  ;  leaving  a  wound 
ready  to  heal. 
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Figs.  1,  2,  3,  represent  the  ovarian  trocar;  4,  5,  the  aspi¬ 
rator  needles. 

The  intermediate  sizes  for  paracentesis  abdominis,  hydro¬ 
cele,  paracentesis  thoracis,  and  transfusion,  are  sufficiently  ex¬ 
pressed  by  one  or  all  of  these  figures. 


Fig.  1  has  the  dome  retracted,  disclosing  the  point  and 
straight  cutting  edge  ( a  b)  of  the  outer  canula,  and  excluding 
the  instrument  behind  the  point,  against  ingress  or  egress  of 
fluids. 

The  thumb-rest  (c)  attached  to  the  inner  canula  may  be 
pushed  forward  in  the  slot  (d)  and  turned  into  the  branch-slot 
(<?),  advancing  the  dome  and  bringing  the  fenestra  to  the  under 
side  (as  in  Fig.  2). 

The  tubular  handle  ( f )  has  the  larger  end  fastened  upon  the 
outer  canula  by  the  screw  (g). 

A  recess  in  this  end  of  the  handle  holds  an  India-rubber 
washer,  which,  fitting  closely  around  the  inner  or  dome  canula, 
makes  the  continuity  of  the  long  India-rubber  tube  with  the 
interior  of  the  instrument  virtually  air-tight,  and  sufficient  for 
all  requirements  in  ovariotomy  or  in  abdominal  tapping. 

But,  should  absolute  imperviousness  be  desired  for  perfect 
exhaustion,  or  for  injection  of  a  cavity,  the  handle  may  be 
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reversed,  the  smaller  end  ( h )  screwed  upon  the  proximal  end 
of  the  inner  canula,  and  the  orifice  of  the  India-rubber  tube 
drawn  over  the  larger  end  of  the  handle. 

Or  the  aspirator  may  be  attached  to  the  inner  tube,  either 
directly  or  with  the  intervention  of  the  handle.  The  instru¬ 
ment,  as  at  first  made,  had  the  handle  continuous  with  the 
inner  canula,  and  the  thumb-rest  upon  the  outer  tube ;  but  it 
is  not  so  easily  worked  with  one  hand  as  in  the  present 
arrangement. 

The  India-rubber  tube  is  shown  in  this  figure  with  a  bit  of 
glass  tube  (&),  by  which  the  presence  and  character  of  the  fluid 
may  be  observed,  or  its  absence  noticed. 

The  bulb  is  a  simple  expansion  of  the  tube ,  so  as  not  to  in¬ 
terrupt  the  easy  flow  of  fluid,  or  to  whip  the  blood  in  transfu¬ 
sion,  as  might  occur  were  the  bulb  connected  by  any  sort  of 
joint  with  the  tubes,  between  which  it  is  placed. 

This  bulbous  tube  may  be  used  for  the  ordinary  emptying 
or  washing  out  of  cavities,  or  for  aiding  the  current  from  vein 
to  vein  in  direct  transfusion,  or  for  quickening  the  flow  from 
the  elevated  reservoir  in  mediate  transfusion  if  it  seem  slug¬ 
gish. 

Fig.  2  shows  the  proximal  end  of  the  inner  canula,  project¬ 
ing,  to  which  the  smaller  end  of  the  handle  may  be  screwed, 
or  the  aspirator  attached. 

In  this  figure  the  tliumb-rest  is  pushed  forward,  and  turned 
into  the  branch-slot,  projecting  the  dome  (m)  which  sheathes 
the  point  and  cutting  edge  ( a  b)  of  the  outer  canula,  and  dis¬ 
closing  the  fenestra  cut  out  of  the  under  and  side  wTalls  of  the 
inner  canula. 

(n)  in  Fig.  2,  and  (o)  in  Fig.  3,  show  the  curved  process  of 
the  lower  wall  of  the  inner  canula  underlying  the  proximal 
third  of  the  fenestra  to  prevent  occlusion  from  contact  of  the 
sac  or  the  vein-wall,  or  any  other  substance. 

Fig.  4  is  the  aspirator  needle  with  the  dome  retracted,  and 
the  nozzle  attached. 

Fig.  5,  the  dome  projected  and  the  nozzle  detached. 

(a)  is  a  circular  plate  or  disk,  by  which  the  outer  canula 
is  advanced,  or  retracted  upon  the  inner  canula  and  dome, 
dispensing  with  the  slot  incident  to  the  attachment  of  the 
thumb-rest  to  the  inner  tube. 
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(&),  a  rod,  playing  in  the  slot  ( o ),  by  turning  which  the 
tubes  may  be  taken  apart  for  cleansing 

(< e  h)  the  nozzle  corresponding  to  the  tubular  handle  of  the 
larger  sizes  (<?),  the  proximal  end  over  which  the  India-rubber 
bulbous  tube,  or  the  tube  of  the  aspirator,  may  be  drawn. 

( f ),  the  distal  end,  conical ,  to  be  inserted  into  th efunnel- 
shaped  end  (y),  of  the  inner  canula,  and  tightened  and  fixed 
by  the  hose-coupling  nut  (A). 

Fig.  6  the  clamp  forceps ,  to  be  made  light  and  slender. 
Where  the  trocar  is  used  for  injection,  the  end  of  the  in¬ 
ner  tube,  instead  of  having  one  fenestra,  might  be  perforated 
with  numerous  small  holes,  so  that  the  injection  should  issue 
from  them  in  the  form  of  spray. 
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